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ABSTRACT

This report summarizes activities in 1983, the second of a five
year study to determine the extent of predation by resident popul ations
of native and introduced fishes on juvenile salnonids inlJohn Day

Reservoir. As in 1982, catches of northern squawfi sh (Ptychocheilus

oregonensis) were highest in areas adjacent to dans: percent by weight
of juvenile salnmonids in the diet was up to 89.7% higher in these

areas. Catches of walleyes (Stizostedion vitreum vitreum) were

greatest outside restricted zones (700-900 m above and bel ow the damns)
in spring of both 1982 and 1983. P boercent by weight of juvenile
salmonids in walleyes collected in 1983 was generally higher at MNary
tailrace and lower at Irrigon and John Day tailrace than in 1982

Smal | mout h bass (Micropterus dolomieui) was the nost common species

coll ected and contained few salnonids in 1983. Results of the diet

anal ysis for channel catfish (Ictalurus punctatus) varied substantially

between 1982 and 1983 as a result of elimnating the John Day River
sanpling transect and increasing sampling effort at MNary tailrace,
Irrigon, and John Day tailrace. The beach seine and boat

el ectroshocker were effective gears for evaluating prey abundance.

Data obtained to estimate rel ationships between fork length of juvenile

chi nook sal non {oncorhynchus tshawytscha) and ot her body or bone

neasurenents indicated that body |ength predicted fork |ength best,
fol lowed by cleithrum dentary, and oopercle neasurenents. Digestion
over time was estimated for 162 northern squawfish fed juvenile

sal nonids at tenperatures ranging from10 to 20 C.
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[ NTRODUCTI ON

The Seattle National Fishery Research Center of the U S. Fish and
Wldlife Service is conducting a five year investigation funded by the
Bonnevill e Power Administration to deternine the extent of predation by

northern squawfi sh (Ptychocheilus oregonensis), wal | eye {Stizostedicn

vitreum vitreum), snallnonth bass {Micropterus dolomieui), and channel

catfish (Ictalurus punctatus) on juvenile anadronpus salnmonids in John

Day Reservoir (Lake Umatilla). Overall study objectives are:
1. Determine the food habits, rate of consunption, daily ration,
and feeding activity of major predators.
2. Deternine the patter" of prey selection of major predators es
a function of time and reservoir habitat.
3. Estimate the rate of gastric evacuation of major predators.
" 1983, the second year of study, there were five sub-objectives:
A otain field data needed to estinate consunption and
describe food habits of northern squawfish, walleyes,
smal | mouth bass, and channel catfish during the snolt
outmgration.
8. Describe apparent abundance of northern squawfish, walleyes,
and smal | nouth bass.
c. Determne effective gears to use in estimting prey abundance
and describe distribution patterns of Prey fishes.
D. Develop regression equations to describe relations between
fork length of juvenile sal nonids and other body or hone

neasur enents.



B. Obtain data needed to devel op regression equations to describe
rel ationshi ps between percent digestion and time for northern
squawf i sh.

The stomach contents data (sub-objective a)will he used to
estimate consunption for the average predator. The contribution of
both juvenile salmonids and other prey fish to average daily consunption
will he identified. The descriptive food habits analysis will he used
to support conclusions drawn fromthe quantitative analysis.

Appar ent abundance estimtes (sub-objective B) are included to
provi de general information on predator density in areas sanpl ed.
Specific data on predator abundance and popul ati on dynamics are
avai | abl e through research being conducted by the Oregon Departnent of
Fish and Wldlife.

The gear effectiveness data (sub-objective ¢} will he used to
sel ect gears to estimate the apparent abundance of prey fish found in
John Day Reservoir. The apparent prey abundance and predator food
habit data will then be conpared to determine if a pattern of prey
sel ection exists.

The body | ength versus bone Length regressions (sub-objective D)
will he used to back-calculate the original body length of partially
di gested prey fish found in the stomachs of predators. These data wll
be converted to weight andused in estinates of food consunption

Regression equations of northern squawfish digestion versus tine
(sub-objective gY will he used to estimate the tine of ingestion of
each prey fish found in stomachs. These data will then he used in

cal culating food consunption.



METHODS

Food Habits

Food consunption of predators was nonitored by sanpling three diel
peri ods at each of four stations (Gay et al. 1943) during four tine
periods (Table 1). Boat electroshocker, bottomtraws, and gill nets
were used to collect predatory fish. Sanpling effort with each gear
was varied to adjust for differences in species conposition and
mor phometric features at each station. A boat el ectroshocker was used
at all stations. Designated transects were shocked for 15 m nutes once
every 1.5 hours to maintain conparability with sanmpling conducted in
1982. Bottomtrawls (9 mseni-ballon and 10.5 motter) were used at
McNary tailrace. Duration of tows ranged from4 to 18 minutes (x = 11
m nut es) . Bottomgill nets were used at all stations except John Day
forebay. Miltifilanment mesh gill nets measuring 60 by [.Rmwth
either 12.7 em or 15.2 cmstretch nesh were set for up to one hour in
wat er depths ranging fromone to 15 m

Techni ques used to process predatory fish and anal yze stomach
contents were simlar to those used in 1982 (Gray et al. 1984) with
four exceptions: 1) predator length was measured to fork rather than
total length (+ 1.0 m); 2) smallnouth bass and northern squawfish |ess
than 100 and 150 mm respectively, were preserved whole; 3) whole

stomachs were injected with 10% formalin; and 4) body length (total,



Table 1. Dates during which samples were collected at each station,
John Day Reservoir and tailrace, 1983.
McNar y [rrigon John Day John Day
tailrace f or ebay tailrace
Apr 4 - Apr 21 Apr 5 - Apr 22 Apr 19 - May 11 Apr 14 - Apr 20
May 5 - May 20 May 6 - My 24 May 23 - Jun 8 Jun | Jun 22
Jun 4 - Jun 22 Jun 11 Jun 17 Jun 21 - Jul ! Jul 5 - Jul 22
aug | - Aug 25 aug 3 - Aug 25 Aug 17 - Sep 2 Aug 31 - Sep 23




fork, standard, or nape to tail length) of prey fish found in predators
was measured to the nearest mm or bone length (cleithrum, pharygeal
tooth, opercle, dentary, or nypural) was neasured to the nearest 0.16

mm depending upon condition of vertebrae.

Apparent Abundance of Predators

Appar ent abundance of northern squawfish (>250 nm, walleye, and
smal | mout h bass was estimated from catch per effort data collected with
t he hoat el ectroshocker. The standard unit of effort was one 15 minute
transect. Walleye and snall mouth bass catches were summarized by
station and time period. Northern squawfish catches were grouped by
restricted zone (700-900 m above and bel ow dan) and non-restricted zone

for each station and tine period.

Appar ent Abundance of Prey Fishes

To determne the nost effective gears for estimating apparent
abundance of prey fishes (<250 mm), backwater habitats at MNary
tailrace (Plynouth Sl ough) and main channel habitats at Irrigon, John
Day forebay, and John Day tailrace were sanpled with boat
el ectroshocker, heach seine, bottomgill nets, and mnnow traps during
each sanple period (Table 1). Three boat electroshocking transects
were sanpled after sunset at each station for 15 minutes.

Beach seining was conducted using a 30.5 x 2.4 m seine constructed

of 6.4 knotless nylon nesh, with a 2.4 x 2.4 x 2.4 m hag. A standard



seine haul was made by setting the seine perpendicular to the shoreline
and towing it back to shore in a quarter circle. Three seine hauls
were conducted after sunset at each station except John Day forebay
where sanpling sites were linmted

Mul tifilanment nesh bottomgill nets used to sanple prey fishes
neasured 7.6 x 2.6 mwith either 1.9 cmor 2.5 cmstretch mesh, T™WWO
gill nets, one of each nmesh size, were fished at three |ocations at
each station. Gl nets were set perpendicular to shore three hours
prior to sunset and lifted six hours later.

M nnow traps, made of h.4 mm gal vani zed steel nesh and neasuring
44.5 cmlong by 22.9 cmin dianmeter were baited and set in gangs of
three at three locations at each station. Traps were set in 2 to 3 m
of water three hours prior to sunset and lifted six hours |ater

Techni ques used to enunmerate catches varied according to the
nunber of prey collected. Wen fewer than 50 fish of a particular
species were collected all were counted and nmeasured to fork length
(+ 1.0m). |If nore than 50 fish of a species were collected, a random
subsanpl e of 50 was nmeasured and the renminder counted; in rare
i nstances when catch of a species exceeded 1000 fish, A volunetric
subsanpl e was enunerated

Data were analyzed to estimate prey selectivity of each gear
conpar e abundance estinmates by gears, and describe distribution
patterns. Gear selectivity was evaluated for a species when "ore than
150 i ndi viduals were collected with all gear types. Gear selectivity
anong taxa was determined by conparing catch of each gear with that of

all other gears. Gear selectivity within a taxon was eval uated by



conparing length frequency distributions of each taxon by gear type.
CGears that consistently collected the w dest range of taxa and |engths
within a taxon were considered to be the |east selective.

To conpare catches from gears that were | east selective in
collecting various taxa and lengths of prey fishes, each taxon was
ranked in order of abundance by time and station for effective gears.
Mean ranks of abundance were then calculated for effective gears by

station for each taxon.

Body Length Regressions

Juveni | e chinook salmon (oncorhynchus tshawytscha) used to devel op

relations between fork length and other body or hone neasurenents were
collected in the field during regular sanpling or from local hatcheries.
Sanpl es were individually marked and frozen until analyzed. In the

| aboratory, total, fork, standard, and nape to tail |ength, and bony
part |engths (+ 0.16 mm) were measured and fish were weighed (+ 0.1 g}.
Sony parts were obtained by placing prey fish in boiling water unti

the flesh could he easily renoved hut the skel eton remained intact

(30 to 60 seconds). Bony parts used to calculate fork length were

sel ected during gut content analysis of field sanples, using the
criteria that they be resistant to digestion and uniquely identifiable.
Smal | hones were measured using an ocular micronmeter at 8X power;

| arger hones were neasured with a hand cali per.



Nort hern Squawfi sh Digestion Experinents

Nort hern squawfish (>250 mm used to determine relation between
di gestion and tinme were collected from John Day tailrace using a boat
el ect roshocker. Experinents were conducted in 1.52 mwide by 1.37 m
high circular tanks at the Wllard Field Station using a range of
tenmperatures (10, 15, 20 ¢}, prey Sizes {4-10, 15-30, >35 g}, and
predat or sizes (250-349, 350-400, >400 nm) conmonly encountered in John
Day Reservoir.

Digestion trials at each tenperature were initiated following a
two week acclimation period in which test fish were fed ad |ibitumon
live juvenile salmnids. The fish were then starved for 72 to 96 hours,
sorted by fork length into groups, and fed juvenile sal nonids of known
wei ght (blotted weight to the nearest 0.1 g). To identify northern
squawfi sh that had eaten, each juvenile salnonid was tagged with
stainless steel wire that could be detected in the predator's stomach
with a. netal detector. The fish in each conpartnent were checked at
hal f-hour intervals to determ ne whether feeding had occurred.

Nort hern squawfi sh that had fed were removed fromthe tank after
preselected time intervals. At the start of experinentation, northern
squawf i sh were renoved at successive two hour intervals after feeding
until 90% digestion of prey occurred. This was later nodified to the
apparent speed of digestion, with predators fed small prey sanpled at
one hour intervals and those fed nmediumprey at 15 and 20 C sanpl ed at
conbi nations of one or two hour intervals. After renoval, fish were

anesthetized, weighed (+ 1.0 g}, neasured to fork length (+ 1.0 m}, and



the digestive tract was renoved. The gut was then opened, position of
the food item noted, the food item renoved, blotted, and weighed

(+# 0.1 g). After at least two weeks in a 10% formalin solution, the
food itens were reweighed. The weight of the partially digested

sal moni d divided by the original weight provided an estimte of percent

di gestion.



RESULTS

Food Habits of Northern Squawfish

Di gestive tract contents of 1,642 northern squawfish, collected
from April to Septenber 1983, were anal yzed. Northern squawfish
exam ned ranged in length from31 to 586 nm (2 = 354 nm). Thirty-five
percent (568) of the digestive tracts contained no food.

Overall, northern squawfish examined in 1982 and 1983 consumed a
wide variety of food itenms hut fish dom nated by weight (Table 2). The
i nportance of fish in the diet increased directly with respect to
predator length, hut at an irregular rate (Fig. 1). No fish were found
in northern squawfish <100 mmin length. Fish conprised about 10% of
the diet of northern squawfish 100-199 mmin length. Fish consunption
increased to 37.1% anong northern squawfi sh between 200 and 249 mm

primarily as a result of feeding on Anerican shad (Alosa sapidissima)

in John Day forebay and tailrace during |ate August and Septenber.
Percent by weight of fish in the diet of northern squawfish between

250 and 349 nmwas simlar to fish between 200 and 249 nm hut these
fish fed on a diverse array of fish taxa throughout the sanpling season.
The inportance of fish in the diet increased markedly anong northern
squawfish >350 nmin length, ranging from 68.4% to 100% Inportance of
salmonids to the diet also increased among northern squawfish >350 mm
in length, although none were found in two stomachs exam ned fromthe

550-599 mm | ength group.



rable 2, Percent accurrence

ind welght of

food

and numbers

Ltams in  dijestive tracgts
nf northern squawfish ranging in length from 32 te 524 mm in 1982
to S8A mm 1n 1981, John Day Reservoir and tailrace, aApril 4
23, '9382 and 1983, Sample sizes
were 453 and 282, rvespectively, 1n 1992 and 1,642 and 568, respectively,

and 31
to September
af empry digestive eracts

Ln Y983,
Percent occurrernce Percent weight
Pood |tem 1982 1983 1982 1983
MOLLUSCA 2.6 5.9 2,5 4.3
Pelecypoda
Corbicula manilenais 2.5 5.8 2,5 4.,
Gastropoda 0.1 0.3 <0,1 <0.1
CRUSTACEA 27 .6 35.7 2.5 15.8
Cladocera 2,2 0.0 <0.1 0.0
Mysidacea 0.0 0.2 0.0 <0.1
Isopoda 0.9 0.0 <01 0.0
Amphi poda 16 .9 26 .4 0.8 3.0
Anisogammarus spp. 2.8 2.6 <0.t <Dt
Corophium spp. 15.7 23.6 0.8 3.0
Onidentified Amphipoda 042 2.1 <0.1 0.1
Decapada
Pacifastacus leniuscunlus 10.1 t1.8 8,7 12.7
INSECTA 39.5 27.5 17.5 2.9
Collembola 0.0 Q.1 0.0 <01
Ephemeroptera 11.3 8.7 .5 0.2
Odonats 0.0 0.4 0.0 <0.1
orthoptera G.4 0.3 <0,1 <0.1
Dermaptera 0.2 0.1 <041 <0.1
Plecoptera 0.0 0.3 0.0 <0.,1
Hemiptera 2.7 2.5 £0,1 <0.1
Aomoptera 2.3 2.6 0.1 <0.,1
Coleoptera 7.5 6.2 0.3 0.2
Trichoptera 5.4 1.0 0.1 <0.1
Lepidoptera 0.4 0.9 <01 £.1
Diptera 15.0 12.7 0.5 0.5
Hymenoptera 12.4 7.1 15,4 0.8
Unidentified Insecta 1.5 11,5 0.6 1.1
AGNATHA
Petromyzontidae 0,0 0.6 0.0 0.2
OSTEICHTHYES te2.8 22.7 69 .6 75.9
Clupeidae
Alopa sapidissima 4.5 4.3 18 .4 6.3
Salmonldae 7.2 12,1 34 .1 56.6
oncorhynchus tshawytscha 0.8 0.3 8.7 0.8
Salmo gairdnerd 0.2 0.7 3.4 8.9
Unidentified Salmonidae 6.1 11.3 22.1 46 .8
Cyprinidae 0.8 0.7 4.8 3.3
Acrocheilus alutacous 0.6 0.2 4.3 1ed
Mylocheilus caurinus 0.1 0.3 0.2 0.4
Ptychochellus cregonensis C.t 0.2 0.3 1.5
Catostomidae
Catostomus app. 1.2 0.7 6.4 1.2
Percopsidae
Percopgis transmentana 0.2 0.6 2.0 N.6
Centrarchidae 0.7 0.1 1.3 0,1
Cottidae
Cottus spp. 2.3 3.7 3.5 7.6
unidentified non-Salmcnidae 1.5 0.2 0.7 0.3
tnidentified Osteichthyes 1.9 0.7 0.5 0.1
OTHER FOOD 6.0 7.1 0.8 0.9
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Figure 1. Percent weight of total fish and salnonids versus northern
squawfish length, John Day Reservoir and tailrace, 1982 and 1983.
Lengths are midpoints of 50 mmintervals. N = nunber of digestive
tracts analyzed;, E = nunber of enpty digestive tracts.
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To provide a "ore neaningful description of food habits by date
and station, northern squawfi sh sanples were divided into three length
groups for analysis: small (<100 M), nedium(>100-249 nm), and | arge
(>250nm) .  Northern squawfish |ess then 100 M in length were conbi ned
because they did not consune fish. Northern squawfish from 100 to 249
mm wer e grouped because they represent a transitory stage between
northern squawfi sh that feed primarily on invertebrates and those that
feed primarily on fish.

Food habits of small northern squawfi sh were not anal yzed by date
because of inadequate sanple sizes but it was apparent that these fish
fed primarily on insects and crustaceans at all stations (Table 3).
Insects contributed nore than 65%to the weight of food consuned at
McNary tailrace in both years and at John Day forebay in 1982 (no 1983
sanple).  The percent by weight of crustaceans (85.9%) was hi gher than
for insects (13.1% at Irrigon in 1983 while the opposite occurred in
1982, Simlarly, crustaceans dom nated by weight at John Day tailrace
in 1382, hut were less inportant than insects in 1983.

Crustaceans and insects were principal food itens in nmediumsized
northern squawfi sh by weight (Tables 4-7), although northern squawfish
as small as 104 mmin 1982 and 109 mm in 1983 consumed fi sh. Sal nmoni ds
were found in fish as small as 181 mm in 1983, but contributed little
by weight except at Irrigon.

Foods consuned by medi um northern squawfi sh vari ed somewhat
bet ween sanpl e locations. At McNary tailrace, insects and crustaceans
accounted for nore than 63% of the food consuned by weight in all

sanpl e periods except Juneof 1983 (44.7%) when sal noni ds contributed

13



Table 3. percent occurrence and weight of food itens in digestive
tracts of small northern squawfish (<100 M) by station, John
Day Reservoir and tailrace, April 4 to Septenber 23, 1982 and
1983. Sanple sizes and nunmbers of enpty digestive tracts are in
par ent heses.

Percent occurrence Percent wei ght

Station Food item 1982 1983 1982 1983

McNary tailrace

Mol | usca 0.0 0.0 0.0 0.0
(1982 - 28, 4) Crust acea 39.3 5.6 18.2 7.6
(1983 - 18, 1) I nsecta 78.6 88 .9 65.3 75.8
Cst ei cht hyes 0.0 0.0 0.0 0.0
Sal noni dae 0.0 0.0 0.0 0.0
O her food 10.7 44 .4 16.7
Irrigon
Mol | usca 0.0 0.0 0.0 0.0
(1982 - 4, 0) Crust acea 50 .0 20.0 22.4 86 .9
(1983 = 10. 4) I nsecta 50.0 50.0 77 W6 13.1
Ost ei cht hyes 0.0 0.0 0.0 0.0
Sal noni dae 0.0 0.0 0.0 0.0
O her food 0.0 0.0 0.0 0.0
John Day forebay
Mol | usca n.0
(1982 ~ 5, 1) Crustacea 0.0 0.0
(1983 - 0, 0) I nsecta 80.0 Ns@ 98.2 NS
Ost ei cht hyes 0.0 0.0
Sal noni dae 0.0 0.0
O her food 20.0 1.8
John Day tailrace
Mol | usca 0.0 0.0 0.0 0.0
(1982 - 7, 1) Crustacea 42.9 25 .0 76.3 2.7
(1983 - 4, 0} I nsecta 28.6 2.6 21.6
Cst ei cht hyes 0.0 0.0 0.0 n,0
sal noni dae 0.0 0.0 0.0
O her food 42.9 21 W1

a NS = no sanple
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Table 4. percent occurrence and weight of food itenms in digestive

tracts of medium northern squawfish {1¢0-249 nm) by sanpl e peri od,

McNarytai | race, John Day Reservoir, 1982 and 1983. Sanple sizes and
nunbers of enpty digestive tracts are in parentheses.

Per cent occurrence Percent wei ght

Dat e Food item 1982 1983 1982 1983
Apr 4 - Apr 21
Mol | usca 0.0 0.0 0.0 0.0
(1982 - 11, 4) Crust acea 45.5 33.3 50.0 9.5
(1983 - 6, 1) I nsecta 18.2 83.3 47. 4 54.3
Ost ei cht hyes 0.0 0.0 0.0 0.0
Sal noni dae 0.0 0.0 0.0 0.0
O her food 18.2 33.3 2.6 36.2

May 5 - My 20

Mol | usca 0.0 0.0 0.0 0.0
(1982 - 13, 4) Crust acea 15.4 50 .0 21.1 58.3
(1983 ~ 10, 3) | nsecta 61.5 50 .0 73.8 38.5
Ost ei cht hyes 0.0 0.0 0.0 0.0
Sal noni dae 0.0 0.0 0.0 0.0
O her food 15. 4 40.0 5.2 3.2
Jun 4 - Jun 22
Mol | usca 0.0 0.0 0.0 0.0
(1982 - 11, 3) Crust acea 18.2 26.1 5.3 11.8
(1983 -~ 23, 8) I nsecta 72.7 52.2 94.7 32.9
Ost ei cht hyes 0.0 4.4 0.0 24.2
Sal noni dae 0.0 4.4 0.0 24.2
O her focd 0.0 26.1 0.0 31.2
Aug 1 -~ Aug 25
Mol | usca 0.0 0.0 0.0 0.0
(1982 - 34, 12} Crustacea 26.5 42.9 9.1 82.2
(1983 - 7, 2) I nsecta 47 1 42.9 84.3 17.5
Cst ei cht hyes 0.0 0.0 0.0 0.0
Sal noni dae 0.0 0.0 0.0 0.0
G her food 8.8 14.3 6.6 0.3
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Table 5. Percent occurrence and weight of food itens in digestive
tracts of medium northern squawfish {(100-249 nm) by sanple period,
Irrigon, John Day Reservoir, 1982 and 1983. Sanple sizes and nunbers
of enpty <digestive tracts are in parentheses.

Percent occurrence Percent weight

Dat e Food item 18832 1983 1982 1983
ppr 5 = Apr 22 Mol lusca 0.0 0.0 0.0 5.0
1982 - B, 2) Crustacea 50.0 17.7 "7 5.6
(1983 - 17, 2) Insecta 37.5 8.2 19,6 93.2
Gst ei cht hyes 9.0 5.8 0.0 6.9
Sal moni dae 1.0 AL e n.n n.n
Qther food 5.0  27.5 72.7 3.3

My 6 -~ My 24
Mol | usca 7.0 7.0 9.0 0.0
{1882 - 11, 1) Crust acea 54.h 33.3 13.5 32.9
1883 - 12, 3 I nsect a 54.6 58,2 9.7 55.8
Ost ei cht hyes 2.0 0,0 0.0 0,0
Sal noni dae 0.0 1.0 0.0 !
Gt her food 54.6 25.0 76 .8 1.3

Jun 11 - Jun 17
Mol | usca 13.3 1.0
{1982 - 0, 0) Crustacea ] 66 .7 21.7
(1983 - 15, 1) [ nsect a NS 60.0 NS 14.5
Cst ei cht hyes 13.3 62.6
Sal noni dae 6.7 61.2
Cther food 2h. 7 0.2

Aug 3 ~ Aug 25
Mbl | usca 3.2 5.7 e .5
{1982 - 31, ®) Crust acea 32.3 AN.0 2.0 32.5
(1983 - 15, 4) | nsect a 51 .6 73.3 95.7 64.1
Ost ei cht hyes 3.2 0.0 n.4 0.0
Sal noni dae 7.0 n.o 0.0 0.0
O her food 25.8 20,0 1.4 [.9

a8 g = no sanple
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Tabl e 6. Percent occurrence and weight of food itens in digestive
tracts of nmedium northern squawfish (100-249 nm) by sanpl e period,
John Day forebay, John Day Reservoir, 1982 and 1983. Sanple sizes

and nunbers of enpty digestive tracts are in parentheses.

Percent occurrence Percent wei ght
Date Food item 1982 1983 1982 1983
aApr 19 - May 11
Mol | usca
{1982 - 0, 0) O ust acea
(1983 -~ 0, 0) I nsect a Ns@ NS NS NS
Ost ei cht hyes
Sal nmoni dae
O her food
May 23 - Jun 8
Mol | usca 0.0 0.0
(1982 - 0, 0) Crustacea 100.0 99.3
(1983 - 1, 0) I nsecta NS 100.0 NS 0.5
Ost ei cht hyes 0.0 0.0
Sal nmoni dae 0.0 0.0
O her food 100.0 0.2
Jun 21 ~ Jul 1
Mol | usca 0.0 0.0
(1982 - 1, 1) Crustacea 0.0 0.0
(1983 - 0, 0) I nsecta 0.0 NS 0.0 NS
Ost ei cht hyes 0.0 0.0
Sal nmoni dae 0.0 0.0
O her food 0.0 0.0
aug 17 - Sep 2
Mol | usca 0.0 0.0 0.0 n.,.0
(1982 - 1, 0) QO ust acea 100.0 20.0 2.5 22.7
(1983 ~ 5, 0} I nsecta 100.0 80.0 7.5 18.0
Cst ei cht hyes 0.0 80.0 0.0 59.3
Sal moni dae 0.0 0.0 0.0 0.0
O her food 0.0 0.0 0.0 0.0
2 Ns = no sample
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Table 7. Percent occurrence and weight of food items in digestive
tracts of medium northern squawfish {100-249 nm) by sanpl e period,
John Day tailrace, The Dalles Reservoir, 1982 and 1983. Sanple sizes
and nunbers of enmpty digestive tracts are in parentheses.

Per cent occurence Percent wei ght

Dat e Food item 1982 1983 1982 1983
apr 14 - apr 20 Mol | usca 0.0 n.0
(1982 ~ 0, n} Crust acea 77.8 85.3
(1983 - 9, 1) I nsecta Ng@ 77.8 NS 14.5
Ost ei cht hyes 0.0 0.0
Sal noni dae 0.0 0.0
Gt her food 33.3 0.2
May 4 - May 26 Mol | usca
(1982 - 0, 0) O ust acea
(1983 - 0, 0) I nsect a NS HS NS NS
Ost ei cht hyes
Sal noni dae
Gt her food
Jun 1 - Jun 22 Mol [ usca 16.7 6.7 3.9 37.8
1982 -« 6, 1 Crust acea N .o 33.3 n.n 1.4
(1983 -~ 15, 2) I nsecta 0.0 60 .0 0.0 13.1
Cst ei cht hyes 0.0 0.0 0.0 0.0
Sal noni dae 0.0 0.0 n.0 0.0
O her food 50.0 40.0 96.1 47.5
Jul 5 - Jul 21 Mol | usca 2.0 0.0
{1982 - 0, O Crust acea 100 .0 38.2
(1983 =~ 8, 0) | nsect a NS 87.5 NS 60.9
Ost ei cht hyes 0.0 0.0
Sal noni dae 0.0 0.0
O her food 12.5 0.9
Aug 2 - Aug 4 Mbl | usca 0.0 0.0
(1982 - 4, 1t} crustacea 57.1 2.3
(1983 - 0, 0) I nsecta 57.1 NS 37 .7 RE]
Ost ei cht hyes 0.0 0.0
Sal noni dae 0.0 0.0
O her food 0.0 0.0
Aug 31 - Sep 23 Mol [ usca 0.0 0.0 0.0 0.0
(1982 - 13, 1) Crust acea 46.2 43.5 46.2 53.7
(1983 = 23, 7) I nsect a 76.9 17.4 40.6 0.1
Cst ei cht hyes 15.4 21 .7 9,5 45.4
Sal noni dae 0.0 N.0 9.0 0.0
O her food 15.4 21.7 9.5 0.5

8 NS = no sample
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more than 24% Insects were nost inportant by weight at Irrigon except
in June, 1983 when northern squawfish fed heavily on sal nonids (61.2%
by weight). Oher food (primarily detritus) declined in inportance at

Irrigon between 1982 and 1983. At John Day tailrace, the npbst common
food in the diet changed during each period sanpled in 1983. In
i nstances where conparable data from John Day tailrace in 1982 and 1983
were available, diets were generally simlar. Fish were only inportant
by weight in |ate August-Septenber of 1983 (45.8% at John Day tailrace.
At John Day forebay, sanple sizes were too snall to make neani ngf ul
conpari sons.

Large northern squawfish primarily ate fish, hut crustaceans and
insects also contributed to the diet in 1982 and 1983 {Tahles 8-11).
Fi sh was the predom nant food item by weight in all sanples from MNary
tailrace and John Day forebay in 1993. Salnonids were the primary fish
group consuned by weight in 1983 at McNary tailrace in May (80.4% and
June (32.1%) and at John Day forebay in May (89.7% and June-July
152.99%. Fish (primarily non-sal nonids) accounted for the |argest
proportion of the diet by weight at Irrigon in all 1983 sanpl es except
May (14.6%) when crustaceans were dom nant (81.0%}. At John Day
tailrace in 1983, fish were inportant by weight iron June to Septenber,
but sal npbnids were inportant only in July(40.8%). In general, the
contribution of fish and particularly salnmonids to the diet increased
consi derably from 1982 at MNary tailrace, John Day forebay, and
Irrigon. However, fewer crustaceans were taken in 1983 than in 1982,

particularly at MNary tailrace, Irrigon, and John Day tailrace.
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Table 8. Percent
tracts of
McNary tailrace

occurrence and weight

of food

1902 and 1983.

itens

nunbers of enpty digestive tracts are in parentheses.

Date

i

Apr 4

(1982
(1983

May 5

(1982
(1983

Jun 4

(1982
(1983

Aug 1

(1982
(1983

May 20

Jun 22

5, 3)

118, 39)

Aug 28

87, 49)
135, 481

Food item

Mol lusea
Crugtacea
Insecta
Ostaichthves
Salmonidae
Other foor

Mollusea
yistAacen
Insecta
Nutaichthyes
Salimonidae
Nther food

Molluscak
Crustacea
Insecta
Nsteichthyes
Salmonidae
Nnther food

Mollusca
Crustacea
Insecta
Nsteichthyes
Salmonidae
Nther food

Pergent Ooccurrence

1982

. ——————————— + e R ———

0.0
16.7
31.3
1H .7

N0

i .o

.0
57.1
28 6
ML

.0

0.0

0.0
40.0
20,0

01,0

Nn.0

0.0

= NN
D20 0 PP o

.

500 oo

1983

0.0
17.9

22.6
45_2

i2,%
F a5

4.9
423
19,8
56.9
46 3

5.7

20

Sample sizes

indigestive

| arge northern squawfish (> 250 nm by sanple period
John Day Reservoir,

and

Percent waight

19R2 15823
7,0 N0
<7 2.3
T.2 0.3
2RI ] 95 .4
n.n 33.8
.0 N.h
N.0 n,d
34 ,h 7.0
a3 n.3
5.1 92.2
.0 80 .4
RIS n.0
0.0 13 .6
39 .4 43,9
N.6 1.4
0.0 42.1
N .0 72.1
LN 0.1
12.2 8.6
7.4 21 .1
0.9 2.0
79.5 A5.2
29 .3 24 .6
N .0 3.1



Table 9. Percent occurrence and weight
tracts of large northern
Irrigon, John Day Reservoir,

1982 and 1983.

of enpty digestive tracts are in parentheses.

of food items in digestive
squawf i sh (>250 mm) by sanple period,
Sampl e sizes and numbers

Percent occurrence Percent wei ght
Dat e Food item 7982 1983 1982 1983
Apr 5 - Apr 22
Mol | usca 0.0 0.0 0.0 0.0
(1982 - 12, ) Qust acea 58.3 16.7 36.5 2.4
(1983 - 6, 1) I nsecta 33.3 16.7 0.2 0.0
Ost ei cht hyes 58.3 50.0 53.3 93.R
Sal noni dae 33.3 0.0 21.7 0.0
Gt her food 0.0 50.0 0.0 3.8
May 6 - May 24
Mol | usca 11.1 33.3 1.1 4.0
(1982 - 9, 3) Qrust acea 44 .4 50 .0 14.7 81.0
(1983 - 72, 3) I nsect a 33.3 9.3 1 .8 0.4
Ost ei cht hyes 22.2 76.7 5.9 74.6
Sal noni dae 11 .1 0.0 0.0 0.0
Gt her food 1141 0.0 16.5 0.0
Jun 11 - Ju" 17
Mol | usca 0.0 73.3 0.0 2.4
(1982 - 6, 3) Qust acea 50.0 40.0 99.9 49.3
(1983 = 15, 9) | nsect a 16.7 20 .0 0.7 0.4
Ost ei cht hyes 0.0 26.7 0.0 47.9
Sal noni dae 0.0 6.7 0.0 70.0
O her food 0.0 0.0 0.0 0.0
Aug 3 - hug 25
Mol | usca 0.0 0.0 0.0 0.0
(7982 - 4, 2) Crust acea 25.0 0.0 54.6 0.0
(1983 - 7, 3) | nsect a 25.0 42.9 45.5 47.5
Ost ei cht hyes n.o0 14.3 0.0 36.2
Sal noni dae 0.0 0.0 0.0 0.0
ot her food 0.0 14.3 0.0 76.4
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Table 10. Percent occurrence and weight of food itens in digestive
tracts O large northern squawfish (>250 mm) by sanple period, John
Day forebay, John Day Reservoir, 1982 and 1983. Sanple sizes and
nunbers of enpty digestive tracts are in parentheses.

Percent  occurrence Per cent wei ght

Dat e Food item 1982 1983 1982 1983

Apr 19 - May 11 Mol lusca
Crust acea 2.0 n.0 n,0 0.0
{1982 - 19, &) | nsect a 26.3 34.5 23.7 11.0
(1993 ~ "19, 135) _ 36.8 42,9 2.3 7.7
Gstei cht hyes 42.1 20.2 74.1 79,0
31.6 15,0 49 .0 71 .4
O her food 0.0 5.4 0,0 2.3
May 23 - Jun R
Mol lusca 0.0 0.8 N.0 <0,
{1982 -~ 28, 1) Crust acea 50.0 32.6 13 1 8.4
(1983 - 129, 42) | nsect a 21.4 17.8 0.2 0.6
Ost ei cht hyes 21.4 41.1 86.8 91 .0
Sal moni dae 14.3 36.4 71.6 89.7
O her food 0.0 1.6 0.0 <01
Jun 21 - Jul 1
Ml [ usca 0.0 0.0 0.0 0.0
(1982 - 8, 3) Crustacea 37.5 25.9 82 .0 36.9
(1983 - 54, 26) I nsecta 12.5 29.6 2.9 7.7
ost ei cht hyes 50.0 9.3 15.1 55.4
Sal noni dae 0.0 7.4 0.0 52.9
O her food 0.0 n.0 0.0 0.0
Aug 17 - Sep 2
Mol lusca 0.0 1.3 0.0 <0.1
(1982 - 52, t3) Crust acea 13.5 25.3 18 .0 16.3
(1983 =~ 79, 20} I nsecta 69.2 57.0 51.3 23.6
Ost ai cht hyes 3.9 19.0 30.6 57.0
Sal noni dae 1.9 3.8 12.1 19.1
O her food 7.7 3.8 <0, 3.2
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Table 11. Percent
tracts of large
Day tailrace,

northern squawfish (>250 mm)
The Dalles Reservoir,

occurrence and weight of food itens in digestive
by sample peri od, John

1982 and 1983. Sanple sizes and

nunbers of enpty digestive tracts are in parentheses.

Date

Apr 14 - Apr 20
(1982 -~ 0, 0)
{1983 - 35, 7}

May 4 - May 26
(1982 -~ 5, 0}
{1983 - 0, 0)

Jun 1 - Jun 22
(1982 31, 24)
(1983 188, 81)

Jul 5 -~ Jul 21

(1982 -~ 0, Q)
{1983 - 249, 124)
Aug 2 - mug 4
(1982 - 43, 18)
(1983 - 0, 0)

Aug 31 - Sep 23
(1982 - 52, 10)
{1983 - 137, 59)

Percent occurrence Percent weight
Food _item _ 1982 1983 1982 1983
Mol.luSCa 20.0 6.5
Crus tama 65.7 72.6
[ nsect a nNs8 31.4 NS 15.4
Osteichthyes 5.7 5.6
Sal noni dae n .0 0.0
Gt her food 2.9 <0.1
MOIlluSCa 20.0 1.6
Crust aced 80.0 69.5
I nsecta 40.0 NS 2.7 NS
Cst ei cht hyes 40.0 13.6
Sal noni dae 20 .0 13.6
Gt her food 20.0 12.6
Mol [ usca 0.0 13.3 0.0 33.9
Crustacea 16.1 43.1 19.3 17.4
| nsecta 3.2 5.3 0.1 <0.1
Ost ei cht hyes 6.5 9.0 80.7 48.4
Sal noni dae 0.0 2.7 0.0 15.1
Gt her food 0.0 2.7 0.0 0.3
Mol [ usca 6.4 5.2
Crustacea 38.2 49.2
I nsecta NS 9.6 NS 2.9
Ost ei cht hyes 9.2 42.6
Sal noni dae 7.6 40.5
other food 1.6 0.1
Mol lusca 1.6 36.0
Crustacsa 53.5 59.5
I nsecta 18.6 MS 0.9 NS
Ost ei cht hyes 9.3 3.6
Sal noni dae 4.7 0.7
Gt her food 2.3 <01
Mol luSca 1.9 1.5 0.2 4.3
Crust acea 1.9 9.5 0.3 5.9
| nsecta 3.9 £.9 0.5 0.7
ost ei cht hyes 76.9 43.1 99.0 57.3
Sal noni dae 9.6 5.1 17.3 29.6
Gt her food 1.9 5.1 <0.1 1.8

a y5 = no sanple
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Food Habits of Walleyes

Nearly one~half of the 492 walleye stomachs examined in 1983 were
empty. Walleyes sampled ranged in length from 145 to 816 mm
(X = 492 nm) .

Fish accounted for more than 99% of the weight consumed by
walleyes in 1983, as compared to more than 98% in 1982 ![Table 12},
Similar fish taxa including suckers (Eﬁtostomus spp.), sand roller

{Percopsis transmontana), s~ulpins {Cottus spp.', and chisalmouth

(Acrocheilus alutaceug) were talken in both years. Farcent welght of

salmonids in the wallaye diet was B,.8% in 1982 and A£.,0% in 1983, The
smallast walleye found %o ingest a fish was 47 mm in 1982 and 145 mm
in 1983, The smallest walleye to consume a salmonid was 291 mm in 1983
as compared to 141 mm ia 1932,

The percent by weight of fish in the diet of walleyes collected in
1982 and 1983 was greater than 90% in all 50 mm length groups except
150-200 mm {Fig., 21. Salmonids generally accountesl for a higher
percentage of the diet (>10% by wealght) anong walleves less than 350 mp
in length., 3ince fish acecountad for greater than 50% weinght nf food in
all length intervals, the data were combined for analysis ny date and
station.

Figh accounted for greater than 92% by weight of all food eaten by
walleyes from McNary tailrace during all sampling periods in 1982 and
1983 {Table 13), Salmonids occurred in the diet during 41l sanpling
periods of 19873, but accounted for greater than 5% by we.-7ht only in

april (8.7%) and August (22.4%). In 1332, salmonids were saten only in
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Table 12. Percent nccurrence and
walleyes ranging in length from 141
ot in 1983, John Day Reservolr and tailrace, April 4 to September 23,
'9R2 and 1983, Sample sizes and numbers
and 40, respectively, in 1982 and 492 and 244, respeactively, in 1981,

welght of food items
to 695 mm in 19A2 and

of empty

in stomachs of
145 to 814

stomachs were 219

Percent occurrance

Percent weight

Food item 1982 1983 1982 1983
MOLLUSCA
palecypoda
Corbicula manilensis 0.0 0.2 0.0 <0.1
CRUSTACEA 5.6 4.5 0.7 Q.1
Cladocera 5.0 0.0 0 .0
Copepoda 2.3 0.0 <0 .1 0.0
Mysidacea 13.2 1.4 0.6 <0.1
Anphipoda 7.8 1.2 €0 .1 <0.1
Anisogammarus spp. 1.8 0.8 <0.1 <0.1
Corophium spp. 6.4 3.0 <0 .1 0.1
Dacapoda
Pacifastacus leniusculus 0.5 0.2 <041 <0.1
INSECTA 25 .1 5.9 0.6 Q.1
Epheneroptara 2.8 3.0 0.6 0.1
Odonata 0.0 0.2 0.0 <D .1
orthoptara 0.5 0.0 <0, a.0
HBealiptera 0.5 g.o <0, 0.0
Homoptera 0.5 0.0 0,1 0.0
Colsoptara 0.0 0.2 0.0 <0.1
Trichoptera 0.0 0.4 0.0 <0.1
Diptara 13.2 2.2 <0 .1 <0
Bymanopters 0.5 0.0 0,1 n.0
Unidentified Insecta 0.0 0,2 0.0 20,1
OSTEICHTHYRS 56.2 46,8 968.7 99 .8
Clupeldae
Alosa sapidisgina 0.0 0.8 0.0 1,2
Salmonidae 16.0 TS5 B.8 6.0
Oncorhynchus tehawytacha 16,0 0.2 a.8 0.8
Prosopime williameoni 0.0 0.2 0.0 1.2
Unidentified Salmonidae 0.0 T3 0.0 4.0
Cyprinidae 19.6 11.4 38,1 17.0
AcTochalilus aluteceus 11,0 5.1 19,3 9.2
Myloche]lus caurinoa 2,7 4.3 9.2 5.0
ptychocheilus oreqonensis 6.8 3.0 9.5 2.8
Richardsonins balteatus 0.5 0,0 <0.1 0.0
Catostomidas
Catoptomus spp. 10.5 14.0 30.2 35.9
Ictaluridae
Ictalurus spp. 0,0 0.2 0.0 0.1
Percopsidae
Parcopeie trangmontana 1.4 10.6 1.7 18.2
Cottidae
Cottus spp. 14.6 12.8 4.6 17.9
Onldentified non-Salmonidaes 247 15.0 5.2 3.5
OTHFR POOD 6.8 1.0 <0.1 <Dt
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Figure 2. Percent weight of total fish and samonids versus walleye
l'ength, John Day Reservoir and tailrace, 1982 and 1983, Lengths are
mdpoints of 50 mm intervals. w = nunber of stomachs analyzed; E=
nunber of enpty stonmachs.
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Table 13. Percent occurrence and weight of food itens in stomachs of
wal | eyes by sanple period, MNary tailrace, John Day Reservoir, 1982
and 1983. Sample sizes and nunbers of enpty stomachs are in
par ent heses.

Percent occurrence Percent weight

Dat e Food item 1982 1983 1982 1983

Apr 4 - Apr 21

Mol | usca 0.0 0.0 0.0 0.0
(1982 - 2, O) Crust acea 0.0 0.0 0.0 0.0
(1983 =~ 41, 24) I nsect a 0.0 2.4 0.0 <01
Ost ei cht hyes 100.0 39 .0 100.0 99,9
Sal noni dae 0.0 2.4 0.0 8.7
Gt her food 0.0 0.0 0.0 0.0

May 5= May 20
Mol [ usca 0.0 0.0 0.0 0.0
(1982 ~ 22, 5) Crustacea 22.7 1.4 0.3 <0 .1
(1983 - 71. 19) I nsecta 31.8 7.0 0.9 <0.1
Ost ei cht hyes 59.1 70.4 98 .8 99.9
Sal noni dae 4.6 7.0 1.4 3.0
Gt her food 0.0 1.4 0.0 <01

Jun 4 - Jun 22
Mol [ usca 0.0 1.5 0.0 <0.1
{1982 - 16, 5) Crustacea 18 .8 0.0 <0 .1 0.0
(1983 - 67, 25) I nsecta 12.5 10.4 0.4 0.2
Ost ei cht hyes 62.5 59.7 99.5 99.8
Sal noni dae 0.0 4.5 0.0 0.7
O her food 0.0 1.5 0.0 <0.1

aug 1 - Aug 25
Mol | usca 0.0 0.0 0.0 0.0
(1982 =~ 3, 0) Crustacea 0.0 8.8 0.0 <0.1
(1983 - 34, 9) I nsect a 66.7 5.9 7.4 <0 .1
Ost ei cht hyes 100.0 64.7 92.4 99.9
Sal noni dae 0.0 14.7 0.0 22.4
O her food 33.3 5.9 0.2 <0.1
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May. accounting for 1.4% by weight. I nsects accounted for 7.4% by
wei ght in August 1982, whereas in all other sanples from 1982 and 1983,
i nsect weight was less than 1.0%

At Irrigon, fish contributed nore than 98% by weight to the diet
of walleyes during may, June, and August sanpling periods of 1982 and
1983 (Table 14). Sal npbnids accounted for 15.8% and 13.2% by weight in
May 1982 and 1983, respectively, and for 100% and 6.2% by weight in
June 1982 and 1983, respectively.

No wal | eyes were collected during 1983 from John Day forebay.
only three wall eyes were collected there in 1982; all had enmpty
st omachs.

Fi sh accounted for greater than 98% by wei ght of stomach contents
of walleyes from John Day tailrace in all 1982 and 1983 sanpling
peri ods except an August, 1952 sanple (Table 15). Salnonids accounted
for nore than 36% of the food weight in April 1983 and about 13.6% in
May 1982. In both cases, there was no sanple for conparison between
years. Insects were a major contributor to the diet (31.8% by weight)

only in an August, 1982 sanple.
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Tabl e 14. Percent occurrence and weight of food items in stomachs of

wal | eyes by sanple period, Irrigon, John Day Reservoir, 1982 and
1983. Sanpl e sizes and nunbers of enpty stomachs are in parentheses.

Percent occurrence Percent weight

Dat e Food item 1982 1983 1982 1983
Apr 5 - Apr 22
Mol [ usca 0.0 0.0
(1982 - 0, 0) Crug acea 0.0 0.0
(1983 = 3, 3) I nsect a Nsa 0.0 NS 0.0
Cst ei cht hyes 0.0 0.0
Sal noni dae 0.0 0.0
Gt her food 0.0 0.0
May 6 ~ May 24
Mol | usca 0.0 0.0 0.0 0.0
(1982 - 17, O) Crust acea 70.6 2.9 1.2 0.3
(1983 =~ 68, 52) I nsecta 47.1 1.5 0.2 0.2
Cst ei cht hyes 70.6 23.5 98.4 99.5
Sal noni dae 23.5 5.9 15.8 13.2
Gt her food 29.4 0.0 <0 .1 0.0

Jun 11 - Jun 17

Mol | usca 0.0 0.0 0.0 0.0
(1982 - 3, 1) Crust acea 0.0 7.8 0.0 <0.1
(1983 =~ 64. 39) I nsecta 0.0 7.8 0.0 0.1
Ost ei cht hyes 66.7 39.1 100.0 99.8
Sal noni dae 66.7 21.9 100.0 6.2
Gt her food 0.0 1.6 0.0 <0 .1

Aug 3 ~ Aug 25
Mol | usca 0.0 0.0 0.0 0.0
(1982 - 2, 0) Cr ustacea 50.0 0.0 <0,1 0.0
(1983 - 7, 5) I nsecta 50.0 14.3 <041 <041
Ost ei cht hyes 100.0 28.6 »99.9 »99 ,9
sal noni dae 0.0 n.o 0.0 0.0
O her food 0.0 0.0 0.0 N .0

2 Ns = no sanple
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Tabl e 15. Percent occurrence and weight of food items in stonmachs of
wal | eyes by sample period, John Day tailrace, The Dalles Reservoir,
1982 and 1983. Sanmple sizes and numbers of enpty stomachs are in
par ent heses.

Percent occurrence Percent wei ght

Dat e Food item 1982 1983 1982 1983
Apr 14 - Apr 20 Mol | usca 0.0 0.0
(1982 - 0, 0} Crust acea 15.2 0.9
(1983 =~ 33, 19) I nsecta Ng@ 0.0 NS 0.0
Ost ei cht hyes 36.4 99 .1
Sal noni dae 6 o1 34.6
QG her food 0.0 0.0
May 4 = May 26 Ml | usca 0.0 0.0
(1982 - 49, T Crust acea 28.6 0.8
(1983 =~ 0, 0) I nsecta 14.3 NS 0.2 NS
Cst ei cht hyes 71.4 98 .9
Sal noni dae 22.4 13.6
QG her food 6.1 <0 .1
Jun 1 = Jun 22 Mol | usca 0.0 0.0 0.0 0.0
(1982 -~ 63, 13) Crust acea 22.2 7.2 0.7 0.8
(1983 =~ 69, 34) I nsecta 27.0 7.2 <01 <0.1
Cst ei cht hyes 63.4 42.0 99.1 99 .1
Sal noni dae 23.8 2.9 5.9 1.3
Ot her food 6.4 0.0 0.1 0.0
Jul 5 - Jul 21 Mol | usca 0.0 0.0
(1982 - 0, @) Crustacea .6 0.1
(1983 - 22, ) I nsecta NS 9.1 NS 0.3
Cst ei cht hyes 50.0 99.7
Sal noni dae 0.0 0.0
Ot her food .0 0.0
Aug 2 - Aug 4 Mol | usca 0.0 0.0
(1982 - 8, 0) Crustacea 25.0 0.5
(1983 ~ 0, 0) I nsecta 62.5 NS 31.8 NS
Cst ei cht hyes 75.0 67.7
Sal noni dae 0.0 0.0
Ot her food 0.0 0.0
Aug 31 -~ Sep 23 Mol | usca 0.0 0.0 0.0 0.0
(1982 -~ 1, 0} Qust acea 0.0 0.0 0.0 0.0
(1983 -~ 13, 6} I nsecta 0.0 0.0 0.0 0.0
Cst ei cht hyes 100.0 53.8 100.0 100.0
Sal noni dae 0.0 7.7 0.0 2.5
O her food 0.0 0.0 0.0 0.0

& N5 = no sanple
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Food Habits of Small mouth Bass

Stomach contents of 1,064 small mouth bass, collected from April
to Septenber, 1983, were analyzed. Lengths ranged from5s0 to 583 mm
(X = 227 m). Twenty-four percent (252) of the stomachs were enpty.

Fi sh and crayfish (pacifastacus leniusculus) accounted for nore

than 97% of the weight of food items consumed by snal |l nouth bass in
1982 and 1983 (Table t6)Y. Fish, primarily non-salnonid, was also the
predom nant food itemanong all |ength groups of smallmuth bass
examned (Fiqg. 3), The snmallest smallnmuth bass which consuned a fish
was 44 mmin 1982 and 69 mMmin 1983, The smallest snallnouth bass that
consuned a salmonid was 189 mMmmin 1982 and 78 nmin 1983. Since fish
conprised greater than 50% of the food consunmed hy weight in all l[ength
intervals, the data were conbined for analysis hy date and station.
Fish was the dom nant Food item hy weight at MNary tailrace and
[rrigon throughout all sanpling periods in 1982 and 1983 (Tahles 17-19).
Scul pins and suckers were the primary fish eaten at MNary tailrace in
1982 and 1983 and at Irrigon in 1983, Scul pi nsal one were inportant at
[rrgon in 1982 except in Augi ust when a variety of fish were consuned.
Crustaceans and fish contributed nore than 94% of the weight
consuned by smal | nouth bass from John Day forebay and tailrace in 1982
and 1983 (Tables 19 and 20). Qustaceans were the primary food eaten
at John Day forebay in 1983 during the April-My (74.4% and June-July
sanples (75.1%), while fish were nost inportant in the other sanple
periods. In 1982 the opposite was true, with fish inmportant in

April-May (86,1%) and Juno-July (70.3%) sanples and crustaceans
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Table 16. Percant occurrence and weight of food items in stomachs af
emallnouth basa ranging in length from 44 to 470 mm in 1982 and 50 to
583 mm in 1983, John Day Reservolr and tallrace, April 4 to September
23, 1982 and 1983, Sample sizea and numbers of empty stomacha were
847 and 116, respectively, in 1982 and 1,064 and 252, respectively,
in 1983,

Percent sccurrence Perce W HE
Pood item 1882 1983 1982 1983
MOLLUOSCA 0.7 0.3 <0.1 <0 .1
Palecypoda
Corbicula maniiensis 0.7 0,3 0.1 <0,1
CRUSTACER 50.4 38.2 27.5 18.9
Cladocera 7 3,3 0.1 <0.1
Copapoda 2. 242 ({8 <0.1
Mysidacea 2.8 2.4 0.6 0,3
Isopoda 0.5 8.3 €0,1 <0,1
Amphipoda 27.0 18.4 0.4 0.6
Aniscgammarus spp. 15.9 9.0 0.2 0.3
Corophim spp. 17.2 10.3 0.2 . 0,3
Onidentifiad Amphipoda 0.0 2.1 0.0 <01
mcﬂwl .
Pacifastacus leniusculus 25 .4 20.0 26 .4 18.1
IMSECTA 43.2 21.2 1.3 0.5
Collembolla 0.0 Q.1 0.0 <0.1
Bphereroptera 10.4 5,8 0.3 0.1
Odonata 1.3 0.5 0.1 <0.1
orthoptera 0.2 Q.0 <0.1 0.0
plecoptera 0.0 0.t 0.0 <0.1
Thysanoptara 0.1 0.0 <0.1 0.9
Baniptera 1.8 0.8 0.1 <0 .1
Bomopters 0.8 LIS 0.1 <0.%
Colecptara 1.8 0.8 0.2 <0.,1
Trichoptera 1.2 1.0 <0 €0,
Lepldoptara 0.0 0,t 0.0 <0
Diptazra 27 .0 11.5 0.1 0.2
Rymenoptora 7.7 2.9 0.4 0.2
Onidantified Insecta Ta2 2.6 0.1 0.1
OSTEICHTHYES 43.0 42.2 70.8 80,3
Clupeidae
Mosa sapidisaima 1.4 0.0 0.1 0.0
Salmonidae 0.6 2.2 0.4 1.3
Oncorhynchus tazhawytscha 0.6 0.2 0.4 <01
Unidentified Selmonidae Q.0 2.0 0.0 1.3
Cyprinidae 10.4 T4 16 .6 2.3
Acrocheilus alutaceus z.2 0.7 9.3 2.7
inua carpio .1 0.0 0.2 0.0
Mylocheilus caurinua 2.7 1.8 2.2 3.4
Ptychocheilus cregonansis 6.1 5.0 4.9 6.1
Catostomidas
Catostouus spp. 6.5 10.5 13.4 28,1
Ictaluridae
Ictalurus spp. 0.0 0.1 0.0 0.1
Parcopsidae
Percopaic tranamontana 0.0 1.6 0.0 1.4
Cantrarchidae 0.5 0.6 .5 1.0
Cottidae
Cottus spp. 4.6 18.5 35.5 32.9
Unidentified non-Salmonidae 15 .6 13,1 4.5 3a
Unidentified Osteichthyes 0.0 0.9 0.0 <0.1
OTHER FOQD 12,6 7.3 0.3 0,3
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Figure 3. Percent weight of total fi sh and salmonids versus smallmouth
bass length, John Day Reservoir and tailrace, 1982 and 1983. Lengths
are midpoints of 50 mm intervals. N = number of stomachs analyzed;
E = number of empty stomachs.
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Table 17. Percent occurrence and wei ght of food itens in stomachs of
smal | nout h bass by sanpl e period, McNary tailrace, John  pay
Reservoir, 1982 and 1983. Sanple sizes and nunbers of enpty stonachs
are in parentheses.

Percent occurrence Percent wei ght

Dat e Food item 1982 1983 1982 1983
Apr 4 - Apr 21
Mol lusca 0.0 0.0
(1982 ~ 0, 0) Crus tacea 0.0 0.0
(1983 -~ 6, 5) I nsect a nNg2 0.0 NS 0.0
Ost ei cht hyes 16.7 100.0
Sal noni dae 0.0 0.0
Gt her food 0.0 0.0
My 5 - May 20
Mol lusca 0.0 n.0 0.0 0.0
(1982 ~ 11, 0) Crustacea 36.4 13.3 2.0 2.9
(1983 - 15, 7) I nsecta 45.5 20.0 0.1 1.0
ost ei cht hyes 72.1 46.7 97.9 96.1
Sal noni dae 0.0 0.0 0.0 0.0
other food 9.1 0.0 <0 .1 0.0
Jun 4 -~ Jun 22
Mol lusca 0.0 0.0 0.0 0.0
(1982 - 15, 1) Crust acea 20.0 0.0 0.8 0.0
(1983 - 15, 7) Insecta 66. 7 0.0 1.2 0.0
ost ei cht hyes 66. 7 53.3 97. 4 100.0
Sal noni dae 0.0 6.7 0.0 0.8
ot her food 20.0 0.0 0.6 0.0
Aug 1 - Aug 25
Mol lusca 0.0 3.9 0.0 <D .1
(1982 - 8, 0) Crustacea 37.5 23.1 5.3 1.2
(1983 ~ 26, 3) Insecta 62.5 19.2 0.2 <0 .1
Ost ei cht hyes 87.5 84.6 94.5 98. 7
Sal noni dae 0.0 7.7 0.0 7.8
other food 0.0 3.9 0.0 <0 1

8 NS = no sample
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Table 18. Percent occurrence and weight of food itens in stomachs of
smal | nouth bass by sanple period, Irrigon, John Day Reservoir,
1982 and 1993. Sanple sizes and nunbers of enpty stomachs are in
par ent heses.

Percent occurrence Percent wei ght

Date Food item 1982 1983 1982 1983
Apr 5 - Apr 22

Mol lusca 0.0 2.6 0.0 0.1

{1982 - 5, 11 crustacea 40.0 20.5 6.9 3.2

(1983 - 39, 14) Insecta 20.0 12.8 1.0 0.2

Cst ei cht hyes 60.0 43.6 92.1 96.5

Sal noni dae 0.0 0.0 0.0 0.0

other food 0.0 5.1 0.0 0.1

May 6 = May 24

Mol lusca 4.8 0.7 0.1 0.1
(1942 ~ 42, 7} Crustacea 23.8 14.2 0.1 2.6
(1983 -~ 148, 53) I nsecta 50 .0 10.1 0.3 0.2
Qst ei cht hyes 54,8 52.7 99.5 97.2
Salmonidae 0.0 4.1 0.0 1.0
other food 19 .1 3.4 0.1 <0.1

Jun 11 - Jun 17
Mol lusca 3.0 .0 0.0 0.0
{1982 - 72, 16} Crustacea 25.0 18.9 1.3 3.3
(1983 =~ 133, 24} Insectsa 44 .4 36 .8 3.6 0.5
Osteichthyes 54.2 66.2 94.6 95.1
Salmonidae 4.2 4.5 3.7 1.3
Other food 8.3 10.5 n.5 0.1

Aug 3 - Aug 25
Mollusca 1.8 0.0 <0 .1 N.0
(1982 = 55, 101 crustacea 27.3 9.0 0.8 0.1
(1983 ~ 144, 35} Insecta 63.6 25.0 0.6 0.5
Osteichthyes 70.9 56.3 98.4 99.2
Salmonidae 0.0 t .4 0.0 2.4
other food 14.6 13.9 0.2 0.3
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Tabl e 19.

Per cent
of small nouth bass by sanple
Reservoir, 1982 and 1983.

occurence and weight of food items in stomachs
period, John Day forebay, John Day

Sanpl e sizes and numbers of enpty stonmachs

are in parentheses.

Per cent occurence Per cent wei ght

Date Food item 1982 1983 1982 1983
Apr 19 - May 11
Mol lusca 0.0 0.0 0.0 0.0
(1982 - 16, 2) Crustacea 43.8 58.0 12.7 74.4
(1983 - 81, 22) I nsecta 12.5 24.7 1.3 5.3
Ost ei cht hyes 50.0 14.8 86.1 20.2
Sal noni dae 0.0 0.0 0.0 0.0
O her food 0.0 2.5 0.0 0.1
May 23 = Jun B
Mol lusca 0.0 0.0 0.0 0.0
(1982 ~ 127, 17) Crustacea 70.1 63.2 62.1 38.8
(1983 «~ 114, 18) Insecta 34.7 25.4 0.8 0.4
Ost ei cht hyes 18.9 27.2 36.8 58.8
Sal noni dae 0.8 2.6 0.1 0.7
Gt her food 13.4 7.0 0.4 2.0
Jun 21 -~ Jul 1
Mol | usca 0.0 0.0 0.0 0.0
(1982 ~ 105, 18) Crust acea 61 .9 77.S 28.4 75.1
(1983 ~ 90, 11) I nsecta 41.9 13.3 1.2 0.1
Ost ei cht hyes 19.1 28.9 70.3 24.7
Sal noni dae 0.0 2.2 0.0 0.8
Gt her food 17.1 7.8 0.1 0.1
Aug 17 - Sep 2
Mollusca 0.0 0.0 0.0 0.0
(1982 =~ 73, 3} Crustacea 78.1 69. 2 48.2 41 1
(1983 ~ 107, 11) Insecta 57.5 21.5 2.4 0.8
Ost ei cht hyes 52.1 29.9 49.3 58.0
Sal noni dae 0.0 0.0 0.0 0.0
Gt her food 6.9 8.4 <0.1 0.1
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Table 20, Percent occurrence and welght of food items in  stomachs
of smallmouth bass by sample period, John Day tailrace, The Dalles
reservolr, 1982 and 1983. Sample sizes and numbers of empty stomachs
ars 1n parentheses,

Percent occurrence Percent weight

Jate Food item 1982 1983 1982 1983
Apr 14 ~ Apr 20
Mollueca 0.0 1.0
11982 - 0, 9) Crustacea 21,7 25 .7
(1983 - 23, %) Insecta ns2 4.4 NS @ .
OBtelichthyes 17 .4 74.3
Salmonidae 0.0 0.0
Other food 0.0 Q.0
May 4 - May 26
Mollnsca 0.0 0.0
(1982 - 2, 0} Crustaces 0.0 0.0
(4983 - 0, ©) Insecta 50.0 NS <0,1 NS
osteichthyes 50.0 100,0
Salmonldae 0,0 0.0
Other food 0.0 0.0
Jun ¥ - Jun 22
Mollusca 7.7 0.0 0.4 G.0
(1982 ~ 26, 2) Crustacea 69 .2 51.5 45.0 19.0
(1983 - &6, 17) Ingecta 42.3 21.2 1.0 0.1
ostelchthyes 26 .9 30.3 51.8 80 .4
salmonidae 0.0 1.5 0.0 0.1
Other food 23,1 9.1 1.8 0.6
Jul 5 = Jul 21
Mollusca g.c 0.0
{1982 - 0, O) Crustaces 731 18.3
(1983 - 26, 4) Insecta NS 231 NS 0.3
Oateichthyes 38.5 81.3
salmonidae 0.0 0.0
Other food 3.9 0.1
Aug 2 = Ang 4
Mollusca 0.0 0.0
{1982 - 14, 0} Crustacea 78.6 37.2
{1983 - o, 0) Inpecta 57.1 NS 0.7 N§
oatelchthyes 78.6 62,
Salmonidae 0.0 0.0
Other food 0.0 0.0
Aug 31 - Sep 23
Mollusca 0.0 0.0 0.0 0.0
(1982 - 33, 3 Crustacea 66 .7 36.4 59.9 1.5
(1983 -~ 11, 2) Insecta 42.4 9.1 3.4 <0.1
Ostaichthyes 45,5 54,6 35.4 78.5
Salnenidae 0.0 0.0 0.0 0.0
Ot._her £ood 1241 9,1 1,3 0,1

2 N5 = no sample
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important in the other two sanples. Crustaceans were never the
dominant food item at John Day tailrace in 1983, but they contributed
about 20% by weight in each sanple period. Cenerally, crustaceans
contributed | ess by weight in 1983 than in 1982. Crayfish were the
primary crustacean consunmed by weight in both years, although nysids
were al so consunmed at John Day tailrace in June 1982. Scul pins were
the primary fish taxon consunmed by weight at John Day tailrace in 1982
and 1983. Scul pins were also the nost inmportant fish consuned at John

Day forebay in both years.
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Food Habits of Channel Catfish

St omach anal yses were conpl eted on 189 channel catfish ranging
from 166 to 718 nm (X = 486 mm); enpty stomachs made up 27.5% of the
sanpl e.

Diets of channel catfish varied substantially between 1982 and
1983 as a result of elimnating the John Day R ver transect and
i ncreasing Sanpling effort at McNary tailrace,Irrigon, and John Day
tailrace in 19133. Only 8 channel catfish were collected during sinilar
sanple periods in 1982 neking comparisons between years inappropriate.

In general, the diet of channel catfish in 1983 was primarily
conposed of fish (73.9% by weight) and crustaceans (16.4% by weight)
(Table 21). The nost inportant fish famlies consumed by weight were
sal noni ds (17.7%), scul pins (16.4%), and suckers (15.1%). Crayfish
accounted for over 98% of the crustacean weight, and 16.2% of the total
wei ght of food.

Fish represented over 50% by weight of the diet in nbst 50 nm size
interval s when adequate sanple sizes were obtained (Fig. 4).

I mportance of salnpbnids to the diet increased with |ength anong channel
catfish between 350 and 600 mm

Fish accounted for greater than 70% by wei ght of stomach contents
during all sanpling periods at MNary tailrace (Table 22). Percent by
wei ght of sal monids was 59.5% in May and 58.8% in June.

At Irriqon, fish accounted for |ess by weight in succeeding
sanpling periods, ranging from93.1% in April to 37.2% in August

(Table 23). In contrast, crustaceans accounted for an increasingly
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Table 21. Perzent occurrence and weight o9f food i1tems in stomachs
of channel catfisgh ranging from 166 to 778 mm in length, John Day
Reservoir and tailrace, April 4 to September 23, 1983, Sample size
and number of empty stomachs were 189 and 52, respectively,

Parcent occurrance Percent weight
Food ltem 1981 1983
MOLLUSCA 6.3 4,2
Pelecypoda
Corbicula manilensis 5.8 .
Gastropoda 0.5 0.1
“ROSTACER 41.0 16 .4
Mysidacea 3.2 <0 .1
Inopoda 0.5 <0.1
Amphipoda 21.6 0.2
Anisogammarus spp. 3.7 0.1
Corophiam spo. 21.6 0.2
Decapoda
Pacifagtacus leniusculus 26.8 16.2
INSECTA 23.7 0.9
Erhameroptara T.9 2.1
odonata 0.5 <0.1
Orthoptera 0.5 <0,
Plecoptera 0.5 <0.1
Bomoptera 0.5 <0.1
Coleoptera 1.6 <0.,1
rrichoptera 1,2 <01
Lepidoptera [+ 18- <0.1
Diptara 12,8 0.7
Hymenoptera 0.5 <0
Onidentifled Insecta 1.6 0.1
OSTEICHTHYES 41.0 71.9
salmonidas 9,5 17.7
Oncorhynchus tehawytscha 2.1 3.8
Balmo gairdnerd 1.6 6.2
Unidentified Salmonidae 6.8 7.7
Cyprinidae 4.7 8.3
Acrocheilus alntacens 1.0 1.8
Mylocheilus caurinus 0.5 0.2
Ptychocheilus oregonensis 0.5 1.6
CYprinus carpic 2.6 1.8
Catostomidae
Catodtomus spp. 1.0 15.1
Poercopaidas
Percopsis transmontana 1.0 0.3
Centrarchidae 1.0 1.3
Cottidae
Cottus spp. 1.0 16 .4
onidentified non-Salmonidae 16,3 10.6
Onidentified Ostaichthyes 4.2 4,2
OTHER POOD 221 4.5
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Figure 4. Percent weigqht of total fish and salmonids versus channel
catfish length, John Day Reservoir and tailrace, 1983. Lengths are

midpoints of 50 mm intervals. N = number of stomachs analyzed; E =
number of empty stomachs.
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Table 22. Parcent occurrence and weight of food items in stomachs
of channel catfish by sanple period, McNary tailrace, John Day
Reservoir, 1983. Sanple sizes and nunbers of enpty stomachs are in
par ent heses.

Dat e Food item Percent occurrence Percent wei ght
Apr 4 - Apr 21
Mol lusca 0.0 0.0
(9, M Crustacea 444 2.3
[ nsecta 55.6 3.3
Cst ei cht hyes 55.6 82.8
Sal noni dae 0.0 0.0
O her food 33.3 11.7

May 5 = May 20

Mol | usca 0.0 0.0
(38, 10) Crust acea 36.8 2.0
I nsecta 18.4 3.2
Cst ei cht hyes 39.5 93.9
Sal nmoni dae 26.3 59.5
O her food 15.8 0.9
Jun 4 - Jun 22
Mol | usca 3.4 <0.1
(28, 13} Crust acea 44.8 24 .0
I nsecta 13.8 0.8
Ost ei cht hyes 24.1 73.1
Sal noni dae 13.8 58 .8
O her food 20.7 2.0
Aug 1 - Aug 25
Mol lusca 33.3 <0 41
(3, 0} Crustacea 0.0 0.0
Insecta 66.7 1.5
Ost ei cht hyes 100.0 98.5
Sal noni dae 0.0 0.0
other food 0.0 0.0
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Table 23. Percent occurrence and weight of food itens in stomachs
of channel catfish by sanple period, |Irrigon, John Day Reservoir,
1983. Sanple sizes and numbers of enpty stomachs are in parentheses.

Dat e Food item Percent occurrence Percent wei ght

Apr 5 - Apr 22

Mol lusca 0.0 0.0

(19, 5) Crust acea 15.8 1.4

I nsecta 52.6 1.2
Ost ei cht hyes 57.9 93 .1
Sal noni dae 0.0 0.0
O her food 31.6 4.3
May 6 - May 24
Mollusca 17.6 0.2
{17, 5) Crust acea 41.2 12.4
I nsecta 17.6 0.8
Ost ei cht hyes 35.3 65.2
Salmonidae 5.9 42 .5
O her food 23.5 21.3
Jun 11 - Jun 17
Mol lusca 24.0 15.4
{25, 11) Crust acea 32.0 26.2
Insecta 4.0 <0.1
Ost ei cht hyes 36.0 52.6
Sal noni dae 4.0 1.2
O her food 16.0 5.8
aug 3 - Aug 24
Mol | usca 7.1 8.3
(14, O Crustacea 85.7 54.4
I nsecta 21.4 0.1
Ost ei cht hyes 78.6 37.2
Sal moni dae 0.0 0.0
O her food 7.1 <0.1
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greater percent by weight with succeeding sanpling periods, ranging
from1.4% in April to 54.4% in August. Sal nonids were inportant by
weight in May (42.5%. Mollusca were of sone inportance in June (15.4%
by weight) and August (8.3% by weight).

Only one channel catfish was collected fromJohn Day forebay in
1983. It's stomach contained two crayfish.

Fi sh accounted for the |argest percent by weight in channe
catfish fromJohn Day tailrace during April, June, and July (Table 24).
Sal noni ds were of sone inportance only in June (10.3%). Crustaceans,
primarily crayfish, were of major inportance in July (35.3% by weight)

and accounted for 97.2% by wei ght during the August- Septenber sanple.
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Table 24. Percent occurrence and weight of food itens in stomachs
channel catfish by sanple period, John Day tailrace, The Dalles
Reservoir, 1983. Sanple sizes and nunbers of enpty stomachs are in
par ent heses.

Dat e Food item Percent occurrence Percent wei ght
Apr 14 - Apr 20
Mol | usca 0.0 0.0
(15, 4} Crust acea 33.3 5.3
[ nsecta 20.0 0.1
Ost ei cht hyes 20.0 87 1
Sal noni dae 0.0 0.0
O her food 26.7 7.4

Jun 1 - Jun 22

Mol | usca 0.0 0.0
(9, 1) Crust acea 55.6 1 .00
I nsecta 33.3 0.1
Ost ei cht hyes 55.6 98.2
Sal noni dae 22.2 10.3
O her food 33.3 0.7
Jul 5 - Jul 21
Mol | usca 0.0 0.0
(7, 2) Crust acea 57.1 35.3
I nsecta 42.9 1.2
Ost ei cht hyes 14.3 55.0
Sal noni dae 0.0 0.0
O her food 42.9 8.5
Aug 31 - Sep 23
Mol | usca 0.0 0.0
(1, 0 Crust acea 100.0 97.2
I nsecta 0.0 0.0
nst ei cht hyes 100.0 2.8
Sal noni dae 0.0 0.0
Gt her food 0.0 0.0
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Appar ent Abundance of Predators

Mean catch per transect (cpr) of northern squawfish, walleyes, and
smal | mouth bass during 1983 illustrated the sane wide variability in
apparent abundance as observed in 1982 (Tabl es 25~27), Northern
squawf i sh were agai n nost abundant in restricted zones at John Day and
McNary tailraces with an overall CPT of 8.21 and 7.81, respectively.
Overall CPT of northern squawfish out of tailrace restricted zones and
inthe restricted zone at John Day forebay was substantially | ower,
rangi ng between 0.13 and 2.25. Catch rates of walleyes during 1982
were simlar to 1983 with highest catches at John Day tailrace and
| onest at John Day forebay. Catches of snallnouth bass were simlar
during 1982 and 1983 except at John Day forebay. Overall CPT of
smal | mouth bass at this station dropped fromb5.22 fish per transect in
1982 to 1.65 fish per transect in 1983.

Appar ent abundance of predators varied anong sanple periods during
1983 and trends were not discernible except at stations where predators
were nost abundant. Mean catch of northern squawfish in tailrace
restricted zones was less than 0.5 fish per transect during April and
ranged between 7.0 and 13.39 fish per transect during other tine
periods. Sinilarly, catch of smallmouth bass at Irrigon and John Day
forebay was |owest in April and highest during other tine periods.
Catch of walleyes at John Day tailrace was greater than 3.0 fish per
transect during June and less than 1.0 fish per transect during other

time periods.
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Tabl e 25. Mean

station,

catch

per

transect
(>250 mm) collected with boat electroshocker
John Day Reservoir

(CPT)

and tailrace,

northern

squawf i sh
by sanple period at each
1982 and 1983.

Qut restricted zone Restricted zone
1982 1983 1982 1983
# of # of t O # of
trans. CPT trans. CPT trans. CPT trans. CPT
McNary tailrace
Apr 4 - Apr 21 13 0.31 16 0.25 2 1.00 13 0.15
May 5 - May 20 16 0.38 15 0.87 1 0.00 12 10.00
Jun 4 - Jun 22 15 0.20 15 1.20 1 2.00 11 9.09
Aug ! Aug 25 14 0.43 16 0.50 9 9.44 14 12.00
Overal |l CPT 0.33 0.71 3.11 7.81
Irrigon
Apr 5 - Apr 22 16 0.81 15 0.00
My 6 - May 24 16 0.63 15 0.27
Jun 11 - Jun 17 16 0.38 15 0.20 N/A
Aug 3 - Aug 25 15 0.13 16 0.06
Overall CPT 0.49 0.13
John Day forebay
Apr 19 - May 11 11 1.36 15 1 .00 0 30 2.47
May 23 -~ Jun 8 72 2.17 15 1.33 0 25 3.64
Jun 21 =~ Jul | 12 0.50 13 0.85 0 25 0.96
Aug 17 - Sep 2 g8 1.38 16 0.81 6 6.17 23 1.91
overall CPT 1.35 1.00 6.17 2.25
John Day tailrace
Apr 14 - Apr 20 0 16 0.38 0 16 0.44
Jun 1 = Jun 22 17 0.41 15 2.87 0 10 12.00
Jul § - Jul 21 0 15 3.33 0 15 7.00
Aug 31 - Sep 23 0 14 1.64 6 8.83 18 13.39
Overal |l CPT 0.41 2.04 8.83 8.21
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Table 26. Mean catch per transect (cpr) of walleyes collected with
boat el ectroshocker by sanple period at each station, John Day
Reservoir and tailrace, 1982 and 1983.

1982 1983
# of # of
trans. CPT trans. CPT
McNary tailrace
Apr 4 - Apr 21 13 0.08 16 0.25
May 5 = May 20 16 0.44 15 0.33
Jun 4 - Jun 22 15 0.60 15 0.40
Aug 1 -~ Aug 25 14 0.14 16 0.19
Overal |l CPT 0.32 0.29
Irrigon
Apr 5 - Apr 22 16 0.00 15 0.00
May 6 - May 24 16 1.06 15 0.07
Jun 11 - Jun 17 16 0.19 15 0.40
Aug 3 - Aug 25 15 0.07 16 0.13
Overal | CPT 0.33 0.15
John Day forebay
Apr 19 - May 11 11 0.00 15 0.00
May 23 - Jun 8 12 0.08 15 0.00
Jun 21 - Jul 1 12 0.00 13 0.00
Aug 17 - Sep 2 8 0.00 16 0.00
Overal | CPT 0.02 0.00
John Day tailrace
Apr 14 - Apr 20 0 16 0.50
Jun 1 - Jun22 17 2.82 15 3.20
Jul 5 - Jul 21 0 15 0.33
Aug 31 - Sep 23 0 14 0.14
overall CPT 2.82 1.04
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Table 27. Mean catch per transect (CPT) of small nmouth bass coll ected
with boat electroshocker hy sanmple period at each station, John Day
Reservoir and tailrace, 1982 and 1983.

1982 1983
& of 4 of
trans. CPT trans. CPT

McNary tailrace
Apr 4 - Apr 21 13 0.00 16 0.19
May 5 - May 20 16 0.31 15 0.13
Jun 4 - Jun 22 15 0.60 15 0.53
Aug | = Aug 25 14 0.07 16 0.06

Overall CPT 0.25 0.23

Irrigon
Apr 5 = Apr 22 16 0.31 15 0.60
May 6 - May 24 16 2.31 15 3.33
Jun 11 - Jun 17 16 4.50 15 3.00
aug 3 - Aug 25 15 0.20 16 2.69

Overal | CPT 1.83 2.41

John Day forebay
Apr 19 - May 11 1M 2.36 15 0.73
May 23 = Jun 8 12 8.50 15 1.73
Jun 21 - Jul | 12 4.75 13 1.85
Aug 17 - Sep 2 8 5.25 16 2.29

Overall CPT 5.22 1.65

John Day tailrace
Apr 14 - Apr 20 0 16 0.31
Jun 1 - Jun 22 17 1.A5 15 1.40
Jul 5 - Jul 21 0 15 D.67
Aug 31 - Sep 23 0 14 0.21

overall CPT 1.65 N.AY
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Appar ent Abundance of Prey Fishes

Twenty-one taxa of prey fish (<250 nmm) representing eight
fam lies were collected during prey sanpling in John Day Reservoir and
tailrace with bottomgill nets, beach seine, boat el ectroshocker, and
m nnow traps (Table 28). All taxa were collected with boat
el ect roshocker. Twenty taxa were collected with beach seine, 17
with bottom gill nets, and three with minnow traps. Catch of prey
fishes with the beach seine was highest, conprising 56.3% of the total.
Prey fishes collected with boat electroshocker, bottomgill nets, and
m nnow traps conprised 36.1%, 6.6%, and 0.4% of the catch,
respectively.

The | east selective gears were the beach seine and boat
el ectroshocker (Fig. 5 and 6). Beach seining was nobst effective in
capturing all length groups of American shad and smaller sand roller
(¢55 nmm), chinook salnon (<78 mm, chiselmuth (<85 mM), suckers (¢85

mm), horthern squawfish (¢85 mm), and peambuth {Myiocheilus caurinus)

(<135 mm).

Al'l length groups of sculpins and larger sand roller (»55 mj,
chiselmuth (»85 mm), and suckers {»85 mm) were captured nost
effectively with the boat electroshocker. Boat el ectroshocking and
beach seining were equally effective in capturing |arger chinook salmon
(>75 mm), northern squawfish (»>85 nm), and peamouth (>135 mm).

Ranks were assigned in order of abundance to fish taxa collected
wi th beach seine and boat el ectroshocker (Table 291. Ranks assigned by

the gears were |less variable anong the five nost commonly collected
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Table 28. Catch and percent composition of prey fishes (<250 mm) collected with bottomgill
beach seine {Bs), boat electroshocker

(ks), and mnnow traps (M),

John Day Reservoir

nets (Bg),
and tailrace,

April to Septenmber 1983.
Cear type Total Per cent
Commmon narme Scientific nane BG BS ES Mmr catch conposition
Anerican shad Al osa sapi di ssim 50 1,014 407 1,471 10.7
chi nook sal non Oncor hynchus t shawyt scha 9 5583 272 839 6.1
rainbow trout Salmo gai rdneri 3 6 39 48 0.3
mountai n whitefish Prosopi umwi | | i ansoni 4 15 10 29 0.2
chi sel nout h Acrochei | us al utaceus 49 54 210 313 2.3
carp Cyprinus carpio 8 2 10 <0.1
peanout h Myl ochei | us cauri nus 147 447 93 687 5.0
northern squawfi sh Pt ychochei [ us oregonensi s 305 1,242 341 1,888 13.8
redsi de shi ner R chardsoni us hal teatus 8 18 6 32 0.2
suckers" Cat ost omus spp. 144 3,999 2,927 1 7,071 51.5
sand roller Per copsi s transnont ana 134 328 345 807 5.9
sunfishesP Lepom's spp. | 4 3 8 <0.1
smal | mout h bass M cropterus dol omi eui 1 16 109 126 0.9
largemouth bass M cr opt er us sal noi des 4 15 2 1 22 0.2
arappies”® Pomoxis spp. 3 43 9 55 0.4
yel | ow perch Percafl avescens 9 11 16 36 0.3
wal | eye Stizostedion vitreum vitreum 7 7 <0 .1
scul pi ns Cottus spp. 30 26 161 59 276 2.0
Total catch 901 7,804 4,959 61 13,725
Per cent conposi tion 6.6 56.9 36.1 0.4

a |ncludeslargescale sucker (Catostonus macrocheilug) and bridgelip sucker (Catostonus columbianus).
b 1ncludes punpki nseed (Leponis gibbosus) and bluegill (Leponi s macrochirus).
C Includes White crappi e (pomoxis annularis) and bl ack crappie (Ponbxi s nigromaculatus).
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Figure 5. Relative size and species selectivity of beach seine (BS),

boat electroshocker (ES), bottom gill nets (BG), and m nnow traps
(M) for chinook salnon, Anerican shad, sculpins, and sand roller,
John Day Reservoir and tailrace, 1983.
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Figure 6. Relative size and species selectivity of beach seine (Bs),
boat el ectroshocker (ES), and bottomgill nets (&G} for chiselnouth,
suckers, peanoth, and northern squawfish, John Day Reservoir and
tailrace, 1983.
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Tabl e 29. Rank of

Reservoir, 1983.

abundance

and difference in
fishes collected with beach seine (Bg)
during four sanple periods at

species during each sanple period
a species could be ranked by both gears is indicated.

and boat

rank (d4i)
el ect roshocker

for

McNary tailrace and Irrigon,
Ranks are averages based on ranks

prey
(ES)
John Day

assigned to each

Nurmber of sanple periods (n) when

McNary tailrace

(backwat er)

[rrigon
(mai n channel)

Common nane n BS ES di n BS ES di
chi nook sal non 3 4.0 3.3 0.7 4 3 4.3 1.0
peanout h 4 2. 3.8 1.3 3 5 5.3 0.3
northern squawfish 4 2. 2.3 0.3 4 2 4.3 1.5
suckers 4 1.5 1.3 0.2 4 2 1.5 0.5
sand roller 4 5.6 5.9 0.3 3 2 1.7 0.3
redsi de shi ner 1 6. 7.5 1.0
chi sel nout h ! 5. 6.0 1.0 ! 6 7.0 1.0
sunfishes ! 9.0 7.5 1.5
smal | nouth bass | 7. 3.0 4.0
| argermout h bass ! 6. 8.5 2.5
crappi es 2 6. 6.5 0
yel | ow perch | 9.0 4.0 5.0
scul pi ns 2 9.3 7.3 2.0 1 3 7.5 4.0
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fish taxa (chinook sal non, peanmouth, northern squawfish, suckers, and
sand roller). Differences in boat el ectroshocker and beach seine ranks
for these taxa ranged from 0.2 to 1.5 (X = 0.64). Differences in ranks
by gear for less common taxa ranged from0.0 to 4.0 (X = 2.2).

Catch of prey fishes at various sanpling stations in John Day
Reservoir and tailrace illustrated differences in spatial distribution
for some prey taxa (Fig. 7). Catches of northern squawfish, peanouth,
and suckers were highest at McNary tailrace backwater. Scul pins and
chi sel nouth were nmore comon in the main channel at John Day forebay
and tailrace. Catches of sand roller and chinook sal non were highest
in the main channel at Irrigon.

Temporal differences in distribution of prey fish were nost
evi dent anmong anadronous species (Appendix Tables 1 and 2). Catch of
chi nook sal mon with boat el ectroshocker and beach seine was hi ghest
fromthe end of April to the beginning of June. Anmerican shad were
nost abundant in Septenber at John Day tailrace.

Resi dent prey taxa exhibited nmore subtle changes in tenporal
di stribution. Catches of northern squawfish with el ectrofishing gear
and beach seine at MNary tailrace backwater were lowest in April and
increased steadily through August. Conversely, catch of suckers was
hi ghest during April and My, and |owest in August. Catches of
sand roller with beach seine and boat el ectroshocker in the main
channel at Irrigon were relatively high during April, My, and June and
then decreased substantially during the August sanple. Qher prey taxa

exhihited no apparent tenporal distribution pattern.
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and chi nook sal non by station, John Day Reservoir and tailrace, 1983,



Body Length Regressions

Rel ati onshi ps between fork I ength and ot her sel ected body and bony
part lengths were determ ned for chinook salnmon ranging in length from
34 to 184 mm (Tabl e 30). Coefficients of determ nation(x2) ranged
from0.979 to 0.999. Body lengths predicted fork |ength best, followed
by cleithrum dentary, and opercle neasurenents. The relationship
between fork length and weight was calculated to be: total weight

{g) = 0.000012633 x fork length2.98 (¢2 = 0.989).

Northern Squawfish Digestion Experinents

A total of 162 northern squawfish were sanpled in experiments to
determ ne digestion of salmonid prey over tine. Experinentation was
primarily conducted at water tenperatures of 10 C, using snall and
nmedi um prey, and 20 C with nedium prey (Table 31). At npbst, three
data points were obtained at each selected tine interval for each

conbi nation of water tenperature, prey size, and predator size.
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Table 30. Regression equations describing relationships between fork
(Fl) length (mm} and opercle (op), dentary (De), cliethrum (C), nape
to tail (nt), standard (sl), and total length (T1) for juvenile
chi nook sal non ranging from34 to 184 mmin total |ength.

Equati on r2 n

F1 = 13.81 x Op + 2.36 0.979 50
F1 = 10.30 x De - 12.02 0.981 52
FL = 10.07 x d - 8.42 0.985 52
F1 = 1.19 x Ntt 7.40 0.993 50
FL= 1.05 x 81 + 2.23 0.999 53
Fl1 = 0.9413 x Tl - 2.16 0.999 53
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Table 31. Nunbers of small (250-349 M), nmedium (250-400 wm), and
large (>400 mm) northern squawfish sanpled during digestion
experiments using small (4-10 g}, nmedium (15-30 g), and
| arge (»>35 ¢) juvenile salmonid prey, 1983.

Water tenp Predator size (Fi)

& prey sizes Smal | Medi um Large Tot al
10 c

Sl | 16 11 10 37
Medi um 16 13 19 48
Large 1 5 10 16
15 c

Smal | 0 0 0 0
Medi um 7 5 6 18
Lar ge 0 0 0 0
20 c

Smal | 9 4 ! 14
Medi um 14 10 5 29
Lar ge 0 0 0 0
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DISCUSSION

Diets and abundance of northern squawfish, walleyes, and
smal | mouth bass in 1983 were generally simlar to 1982, while changes
in collection techniques for channel catfish nmade comparisons between
years inappropriate. Northern squawfish renmi ned abundant at tailrace
and forebay stations in 1983. In these areas, the percent by weight of
juvenile salnonids in the diet was generally higher anong nedi um
(100~-249 mm) and |arge northern squawfish (> 250 mm) than at Irriqon
one notabl e exception was the relatively high percent by wei ght anpng
medi um northern squawfish fromlrriqon in June, 1983 (61.2%).

As in 1982, walleyes were commonly collected outside boat
restricted zones in 1983; none were collected in John Day forebay in
1983. The percent by weight of juvenile salnonids in walleyes was
general ly higher in 1983 at McNary tailrace than in 1982, particularly
in August (1983 = 22.4%, 1982 = 0% . At Irriqgon and John Day tailrace
the percent by weight of salmonids in walleyes was generally |ower in
1983.

Smal | nout h bass was the most cormon predator collected in the
study area. Smallmouth bass contained few juvenile salmonids in both
1982 and 1983. The single occasion when juvenile sal nonids accounted
for nmore than 5% of the diet by weight was in MNary tailrace during
August, 1983.

More than 80% of the channel catfish were collected directly bel ow
McNary Damor at Irrigon: all hut one of the remaining fish were

col lected at John Day tailrace. The percent by weight of juvenile
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sal moni ds was high at McNary tailrace in May (59.5% and June, 1983
(58.8%), and at Irrigon in My, 1983 (42.5%; the weight of juvenile
sal monids in channel catfish was consistently Iow at John Day tailrace
in 1983.

The beach seine and boat electroshocker were generally nost
effective for catching the wi dest range of sizes and taxa of prey
fishes. Differences in catch occurred anong stations.

Work is being conducted to obtain coefficients for predictive
equations needed to calculate consunption. W now have regressions to
back-cal cul ate original weight fromlength of bony parts. W are
progressing toward the conpletion of experinents to estimate digestion
rates for northern squawfish. Enphasis in 1984 will he on collecting
data in categories where there are presently no data points, at 15 C
using small and large prey and at 20 C using large prey.

The sanpling plan used in 1983 to collect predators proved
effective in capturing nore fish of each species over shorter tine
intervals. W continued this approach in 1984.

To inprove estimates of apparent prey abundance, efforts in 1984
will he directed towards nore extensive sampling W th the nost
effective gear types. This will be acconplished by increasing beach
sei ne and el octroshocking effort to include hackwater and main

channel habitats at MNary tailrace and Irrigon.
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Appendix Table 1. Msan caich per haul of prey fishes (¢ 250 wm) collected with beach meins by sampling station, John Day Reservolr and tal tracs,
April to September, 1993,

¥McNary tallrace Irrigon John Day tallrace
Apr 4 May S Jun 4 Aug T Apr 5 H®ay 6 Jun 1! Aug 3 Apr 14 Jun 1 Jul S Awg 31 MNverall
Comnon name ___Apr It May 20 Jun 22 Aug 25 Mazn Apr 22 May 24 Jun 17 Aug 25 Msan Apr 20 Jun 22 Jul 21 Sep ¥ Meanp  mean
Amerfican shad - - - 0.313 G.08 - - - - - - - - 337.67 A&.42 2R .17
chinoock salmon 1,67 26,33 1.33 - .81 8.67 74.33 4.0 0.33 2t.08 21,67 4.67 - - 6.59 15.50
rainbow trout - - - - - 1.0 - - - G.25 0.33 - 0.67 - n.25 n,17
moyntaln whitefish - - - - - - - - - - - - S.0 - 1,2% 0,42
chisalaouth 1.0 5.0 4.0 - 2.50 - - 1.0 - 8.25% - 6.0 1.0 - 1.75 1.50
carp - - - 2,67 0.67 - - - - - - - - - - n.22
peanouth 18.33 38.0 3t.0 27 .67 2B.75 2.33 1.33 13.0 - 4.17 12.0 0.67 z.0 2.67 4.34 12.42
northarn squawf{ish 11.67 85.13 84.313 132.0 78.33 19.0 4.3 29.0 22,67 18.75 B.0 4.0 1.0 2.67 A .42 34 .50
redsida shiner 0.67 1.0 G.33 - a.75 - - - - - 1.67 1.0 - 0,33 0,75 .50
suckers® 977 .0 108,33 118.33 16.67 3053.08 45.33 5.67 44.33 8.0 25,83 1.67 4.0 2.0 0.67 2.14 1104
sand rollar 0.67 18.67 1.0 7.0 7.34 10.0 11.6T 58.33 - 20.0 - - - - - 9.ty
muntisheal - 0.33 0.33 0.67 0.33 - .- - - - - - - - - 0.1t
saallmouth basa - - 0.87 3.67 1.0% - - - - - - 0.33 - 0.67 n,2% 0.45
largemouth basas - - - 4.13 1.08 - - 0.33 - 0.08 0.33 - - - a.08 0.42
crapplaa® - - .33 16.0D 2.83 - - 0.3} 0.67 0.25% 0.33 0.33 0.33 1.0 0.50 1.9
yullow parch - - 2.67 1.0 0.92 - - - - - - - - - - 0.3t
aculpina - 1.33 0.33 0.67 0.58 - - - 1.0 0.2% 2.33 1.33 n.67 1.0 .33 0,72

& Includes largeacale suckar and bridgalip sucker,
b includen pumpkinseed and tluegill.
€ Includes whits crappie and black orappie.
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Appmndixz Table J. Mean retch par Eranasect of prey Clshes (< 730 un} collscted with slsocrofishisg gear by sasyling atatioa, Joka Day Besarvoir sad railrace, April to Baptesher. Y981

Wokary tailrace Irrigon John Duy Forubay % Pay tatiiwce
apr d my 5 Jun 4 Aog 1 Apr 3 may 6 Jun 11 Aug 3 Agat 1% may )} Iun 21 Aog V7 3 1 Jul % Aug ¥ Ovarall

e Agr 11 May 30 Jum 27 Aog 38 Madn !Euﬂ!giuﬁggglhll my 11 Jm & Jul ¢ P32 Maxa ME 30 Jwn 32 Jul 2t Zap 37 Mean wean
Avacican shad - - - - - - - - - - - - - - - - - - 135.47 3.4z LI L]
chinsek = 1.0 11 .67 3.0 - 7.7 2.0 .0 .0 0.3 12.33 3.3} 1.13 o047 - 1.58 1.8 4.87 0.3 0.3% 1.5 1.87
rainbow trout 1,33 - - - 0.3} - - - - - 3.5 3.0 - - 2,50 0.47 0.47 0.3y - 0.42 o.m
woentaln vhitefish - - - - - 0.67 - 0.33 - 0.2% - - - - - - 0.87 1,67 - 0.5% 0.

-
<hisnelwmanth - - Q.67 0.33 0.1 - 0.3 1.0 - 0.3F 14.33 %0 3.0 .47 B.73 5487 13,0 10.0 2.0 aar 4.8
oarp - 0.3% - - 0.8 .13 - - - 0.08 - - - - - - - - - - 0.04
P thy N 11.87 ) 1.7 1.0 4.92 t.47 1.0 4.47 2.47 2.50 - - - - - .0 0.7 - 0.1 0.43 1.94
noy tharm wquanfish (7% 3] 0,67 14.32 .47 18.3% 3.593 10.5 T.87 15.67 S48 - - - - - - X ¥ 2.0 1.0 108 2.73 T.00
radgldes shiner 0,13 - - Q.13 0.7 - - - - - - - - 2.13 0.0 - - ¥ 1 - 0.33 0.1 - ¥
awckara® 12.0 ¥1.0 100.3 1y.31 131,17 35.3% 15,33 47,67 7047 42.15 42,33 %5.87 300 77.47 B1.4] 1.33 #.0 14,13 2.87 19.08 [ ]
aand rolier 0.3 9.87 1.1 G .87 1.0 Y347 T5.47 35.AT .47 1B.47 0.93 - - - .08 - - - - - 1.9
nalsabee - .0 - - o785 - - - - - - - - - - - - - - - oo
waallncuth bans 0.67 1.0 - 1.67 .4 - 3.0 2.0 1.0 1.% L] 4,1 1.0 8.0 4.83 - 1.2 1.67 Q.87 1.92 2.1
laryenonth bess - - B .33 0.0 - - - 0.3y 0.08 - - - - - - - - - - 0.04
crapples® - - - - - - 0,33 - 1.3 D.42 - - - 1.0 9.3% - - - T, 77 0.08 0.9
yellow peroh - a.33 - .+ 1.7 o040 0.33 0.9 - 3.67 o0.8F - . - - - - - - - - o,
valisys - - - - - - - - - - - - - -~ - 1.6 t.0 0.33 - 0,58 o
sculping - 2.0 - 0.31 LY ] - 1.87 04T 1.0 0.84 1.87 5.0 T-0 1047 &.09 0.13 1447 5.11 3,13 5.9% 3.5

& incleles largeachls oocker and bridgelip wockar.
b tmeledas prepkincesl and bloeglill.
€ Incigdes white ceappis and black crapple.








